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LONG-TERM GOALS

This project investigates the interplay among typhoon-strength winds, ocean surface waves and upper-
ocean circulation during and after typhoon passages over the western Pacific Ocean and around the
island of Taiwan.

OBJECTIVES

We use three numerical models and calibrate them against continuous measurements of ocean currents,
temperature, wave heights and turbulence intensities from several open ocean moorings in the western
Pacific. Through these calibrations, we will learn how to better represent winds, ocean currents and
waves under typhoon-strength wind conditions in the western Pacific Ocean.

APPROACH

For the atmosphere, we use the Navy’s operational West Pacific atmospheric model (COAMPS) and
JPL wind to drive ocean waves and upper ocean circulation. For ocean waves, we use SWAN (Booji et
al.,1999; Ris et al., 1999) to generate them and calibrate simulated results against observed wave
heights from moorings. For the ocean circulation, we invoke the Naval Research Laboratory’s Ocean
Nowecast/Forecast System (ONFS, Ko et al., 2008) to simulate upper-ocean response. Resolutions of
these models are sufficiently high. Through calibration and analysis of the three models and
observations, we intend to identify crucial oceanic and wave processes that regulate typhoon’s strength
and path.

Key individuals participating in this work include Shenn-Yu Chao as the lead Pl and Dong-Shan Ko of
NRL, who will maintain ONFS and provide wind products. Ya-Ting Chang, visiting from Institute of
Oceanography, National Taiwan University, will serve as the liaison between our modeling
components and Taiwanese observation components. Her efforts along this line of investigation will
constitute the bulk of her Ph.D. dissertation.

WORK COMPLETED

We have completed the construction and implementation of SWAN model for the western Pacific
under typhoon-strength wind conditions. From August to October this year is the first intensive



Form Approved

Report Documentation Page OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number.

1. REPORT DATE 3. DATES COVERED
2010 2. REPORT TYPE 00-00-2010 to 00-00-2010
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

Toward a Better Under standing of Ocean-Wave-Typhaoon | nteractionsin
the Western Pacific Ocean

5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
University of Maryland Center for Environmental Science REPORT NUMBER
(UMCES),Horn Point Laboratory,P. O. Box
775,CAmbridgeM D,21613-0775

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’'S ACRONYM(S)
11. SPONSOR/MONITOR’ S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT

Approved for public release; distribution unlimited

13. SUPPLEMENTARY NOTES

14. ABSTRACT

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 18. NUMBER 19a. NAME OF

ABSTRACT OF PAGES RESPONSIBLE PERSON
a REPORT b. ABSTRACT c. THISPAGE Sa_me as 3
unclassified unclassified unclassified Report (SAR)

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18



observation period (I0P), led by a command center in Naval Research Laboratory at Monterey,
California. Ya-Ting Chang has stayed in Monterey during a good portion of IOP, and provided daily
wave forecasts for the field team. Immediately after her tour of duty, she went back to Taiwan and
joined cruises to recover and maintain mooring instruments. As of this writing, the 10OP is still ongoing.
On other fronts, we have analyzed the long-accumulated data inventory in Taiwan from the last
decade.

RESULTS

Typhoons over the western Pacific Ocean ultimately impact the South China Sea. The altered
circulations and heat content in the sea will, in turn, feed back to influence the next few typhoons. In
this connection, we are also coorporating with Taiwanese ITOP investigators led by T. Y. Tang to look
into circulation, thermodynamics and typhoon-induced disturbances in seas around Taiwan, using
their long-accumulated but unpublished observations over the last decade. This effort has led to two
publications this year. The first paper deals with the origion, regional variability and seasonal variation
of the deep water inflow from the western Pacific to the South China Sea. The second paper deals with
the intra- and inter-annual thermal strutures of the South China Sea as seen from moorings and Naval
Research Laboratory’s Ocean Nowcast/Forecast System with and without typhoons.

IMPACT/APPLICATIONS

Last year, we used typhoon Krosa as a test case to simulate ocean waves in the western Pacific Ocean.
Contrary to open ocean settings, we have demonstrated the necessity to include the effect of upper
ocean currents over the Kuroshio and eddy region. Otherwise the simulated wave height is too mild
east of the Luzon Strait, the wave period is too long under Krosa and the wavelength is too short east
of Luzon Strait. To a certain extent, the wave field alters the ocean mixed layer, which in turn regulates
the amount of upper ocean heat content released to the atmosphere. Thus, a more realistic wave field
may ultimately produce better typhoon strength and track forecasts. In this light, it seems necessary to
include the upper ocean currents in order to better forecast typhoons after they come into contact with
the Kuroshio and its adjacent eddies. Further, a more realistic wave field may also improve upper
ocean circulation and lead to better regional ocean models. Our investigation along this line will
hopefully advance rapidly after this year’s IOP.

RELATED PROJECTS

None in this year.
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